Resin-based dentin restorative materials under accelerated ageing: bio-functional behavior.
The aim of the present study was the evaluation of the effect of different polishing and finishing procedures on Filtek Z250 FZ ESPE restorative material. Particularly, the consequence of artificial aging (UV-irradiation) on this resin-based dental material was investigated determining also its outcome on cell behavior. 96 specimens of restorative material were prepared using a light emitting diode curing unit and randomly divided into four finishing and polishing groups: (I) No treatment (FZ); (II) Identoflex rubbers (ID); (III) Enhance System (EN) and (IV) Sof-Lex Pop-on XT discs (SF). The surface morphology of native and artificially aged materials was assessed with Atomic Force Microscopy (AFM) and Scanning Electron Microscopy (SEM). FTIR and biological (biocompatibility and bacterial adhesion) analyses were also performed. Among all, the ID procedure represented an acceptable compromise for efficiency of polymerization and biocompatibility both before and after artificial ageing. SF and EN techniques showed better interactions with the biological environment. UV artificial ageing of the tested specimens has shown an acceleration of the surface degrading processes, favoring a possible decrease in the mechanical properties and the release of toxic free radicals. Finishing and polishing procedure seemed to affect the photodegrading pathways, even though no differences among the techniques were observed. As the cytotoxicity of materials undergoing accelerated aging is relevant, further improvement of dental restorative materials are required to limit the long-term biological damage.